Abstract
Introduction

1.
The concept of transdisciplinary (TD) methodology is widely replicated in the modern scientific community, however, different, diverse phenomena are defined by the concept of TD. In the typology of Organization for Economic Cooperation and Development (OECD), Transdisciplinarity (TD) is defined as a system of axioms that allows expanding the narrow scope of disciplinary investigations by the introduction of general knowledge, such as anthropology, philosophy, the study of man (Multidisciplinary and Interdisciplinary Research, 2010) . In the Russian, European and American literature TD is treated as interdisciplinarity, multidisciplinarity and beyond-disciplinarity.
TD as beyond-disciplinarity has its exclusionary scope of research, methodology and axiomatic apparatus that detaches it from the multi-and interdisciplinarity and suggests the emergence of a new area of knowledge. Due to the multiplicity of approaches to the category of the TD, an attempt was made to distinguish between "transdisciplinarity", "interdisciplinarity", "multidisciplinarity" concepts, the specific subjects of scientific research organization of each approach and the relationships between them were singled out in the article. Along with the different content of certain types of areas of interdisciplinary research, the national differences in classification and interpretation of categories, differences between various scientific schools were presented.
Literature Review 2.
In the theoretical and methodological aspects the search for universal, transdisciplinary laws and their applicability to the solution of the problems of socio-economic development has its origins in the early 20 th century in the works by A. A. Bogdanov, G. I. Gurdzhiev. An important contribution to the development of transdisciplinary methodology was made by a systematic approach based by Ludwig von Bertalanffy. Synergetics can be regarded the first scientifically based school of interdisciplinary direction of research, its task is to study natural phenomena and processes based on the principles of self-organizing systems. A significant contribution to its development was made by G. Khaken, S. P. Kurdyumov, A. A. Samarskiy, E. N. Knyazeva, G. G. Malinetskiy, M. V. Volkenshtein, D. S. Chernavskiy, I. R. Prigozhin and others.
For the first time a theoretical conceptualization of transdisciplinary approaches was made by Julie T. Klein. Today the problems of transdisciplinary research methods are developed by scientists and research teams both in Russia and abroad. Among the Russian scientists the philosophical direction of TD is being developed by L. P. Kiyashchenko, V. I. Moiseyev, E. G. Grebenschikova, A. A. Krushanov, I. B. Ardashkin and others, methodological aspects of TD are studied by M. S. Mokiy., V. S. Mokiy, P. M. Gureyev and others as well as the representatives of foreign schools such as B. Nicolescu, J. Papst, M. Bergmann, A. Repko, M. Max-Neef, M. Boden and others. The analysis of scientific papers in the field of transdisciplinarity made it possible to identify the main directions of transdisciplinarity, define the subject of their research and limitations when used in a particular study.
Methods
3.
When solving assigned tasks the main provisions of the dialectical approach, methods of theoretical knowledge: formalization, the axiomatic method, hypothetical-deductive method were used. General logical research methods and techniques: analysis, abstraction, generalization, idealization, induction, analogy, simulation, system analysis allowed substantiating the distribution of the subnotion of "interdisciplinarity" to the directions of "transdisciplinarity", "interdisciplinarity", "multidisciplinarity".
The examples of the usage of the specific transdisciplinary methodology given in the article, illustrate the possibility of using accepted in the physics the phenomenological approach to the analysis of the mankind demographic development on the basis of "self-similar development, the causality expressed in statistical representations" (Kiyashchenko, 2012) .
The Basic Part 4.
Interdisciplinary Researches
Today, the use of a multidisciplinary approach is regarded as an indispensable attribute of modern studies, however, its use requires the feasibility and a clear understanding of this approach appropriateness and its borders. As Matthias Bergmann rightly points out the slogan "interdisciplinary" has become an integral part of the organization of research. However, despite the enormous potential of multidisciplinary approaches one should clearly answer the questions of what to include or exclude from the research subject, what parameters to use to assess the results (Bergmann, 2012) . Lisa R. Lattuca also expresses this caution. The interdisciplinary approach, in her view, has become a favorite expression of teachers and administrators, however, it is used to describe so many scientific endeavors, which makes the term "multidisciplinary approach" almost meaningless (Lattuca, Voigt, & Fath, 2004) . The interdisciplinary approach (IA), its necessity and urgency are recognized by leading educational and scientific institutions. A significant number of studies and research, both abroad (Hadorn, 2008; Huutoniemi, 2010; Interdisciplinary Research, 2008; Knight, 2013; Lyall, 2011; The Oxford Handbook, 2010) and in Russian literature are devoted to the methodology and practice of the organization of IA studies (Grebenshchikova, 2010; Kiyashchenko, Moiseyev, 2009; Mokiy, n.d.; Steny i Mosty, 2013; Kapitsa, 2012; Andreyeva, 2013) . This proves the necessity, importance and feasibility of IA. The OECD report emphasizes that interdisciplinary communication can be achieved through academic training in individual-oriented model based on the deepening of disciplinary competencies. Basarb Nicolescu underlines that interdisciplinarity has an enormous potential, making possible the use of research methods of one discipline in relation to another, but the objectives of the study are in the disciplinary framework, so as a result of the method not new knowledge, but rather a new discipline appears (Transdisciplinarity, 2008) . M. Max-Neef points out that the IA study is a multi-level hierarchical structure, low levels of which are co-ordinated by the higher ones. The base of the pyramid forms the empirical level, the pragmatic level is directly located after it, which can be represented with such disciplines as architecture, medicine, engineering and so on. The third, normative level, is formed by the planning, policy, development of social systems, etc. Finally, the top of the pyramid, the so-called "value level" is created by ethics, philosophy, theology (Max-Neef, 2005) .
A great contribution to the development of the theory and practical application of TD methodology was made by the studies of Julie Thompson Klein (Klein, 2003; . In one of her last works, "A Taxonomy of Interdisciplinarity", she undertook a comprehensive study of the IA essence (Klein, 2010 (Miller, 1984) , Julie Thompson Klein remarks that back in 1984 R. Miller identified two kinds of methodological ID: Shared Components (research methods that are shared across disciplines) and Cross-Cutting Organizing Principles ("focal concepts or fundamental social processes used to organize ideas and findings across disciplines, such as 'role' and 'exchange')" (Klein, 2010) . Julie Thompson Klein pays attention to the fact that "for Boden, the highest levels of the genus Interdisciplinarity are Generalizing ID and Integrated ID", in the framework of the first one "a single theoretical perspective is applied to a wide range of disciplines", as for the second -"the concepts and insights of one discipline contribute to solving the problems of another, … fostering new conceptual categories and methodological unification" (Klein, 2010; Boden, 1999) . It is important to note that in this case, a unified methodology is the methodology of interdisciplinary studies covering a limited range of subjects.
Multidisciplinary researches
In the OECD classification, Multidisciplinarity (MuD) was defined as an approach that juxtaposes disciplines. Disciplinary knowledge remains in the usual limits maintaining its categorical and methodological apparatus. Scientific discussion on the chosen subject, allows considering it from the perspective of all the participants from representing different disciplines, as a result a complex opinion on the problem under study is formed. MuD helps achieving encyclopedic knowledge. However, not everyone agrees with this interpretation, thus Margaret Boden says that the multidisciplinarity often represents inaccurate and even 'false' reality, because the real relationship between the society and nature study is not formed, and there is only overlapping of certain results over others (Boden, 1999) . In our view, this can happen when there is insufficient level of research organization, the artificial use of MuD approach what many authors anticipate (McGregor, 2001; Transdisciplinarity, 2008) . According to M. Max-Neef multidisciplinary research teams are well represented in research practice, but the general report as a result of their work is a summation of disciplinary knowledge without integrating synthesis (Max-Neef, 2005) . Noting the undeniable advantages of multidisciplinary studies Basarab Nikolescu emphasizes upon the co-subordination of objectives and results of the involved disciplines to goals and objectives of the leading discipline (Nicolescu, 2014) .
OECD classification makes a clear distinction between multidisciplinary and interdisciplinary research (Multidisciplinary and Interdisciplinary Research, 2010 ) -interdisciplinary researches are based on the joint use of disciplinary knowledge in solving this problem, creating such new areas as nanotechnologies. The highest result of the ID is the synthesis of a new field of discipline knowledge, created as a result of the interpenetration of the original basic disciplines. Multidisciplinary studies have another task, their aim is to unite the representatives of different discipline areas in one study to provide the comprehensive information on the issue. The study is carried out in different discipline areas in parallel, and is summarized in the final report, the example of which can serve environmental studies. One of the main objectives of a multidisciplinary study is identifying the largest number of problem areas, disciplinary fragmentation of the research subject.
Transdisciplinary researches
Transdisciplinary methodology, as opposed to multi-and interdisciplinary assumes not interpenetration or summation of disciplinary knowledge, but the new beyond disciplinary methodology. Matthias Bergmann rightly notes that transdisciplinarity cannot be reduced either to the summation of discipline knowledge or to a combination of certain disciplines, its purpose is the study of the world in its unity that can only be possible in overcoming disciplinary disunity (Bergmann, 2012) . The need for the transdisciplinary (TD) approach demonstrates a new level of cognition. If the early stages of the disciplinary development were indeed a kind of analysis, then we are on the threshold of synthesis, which requires the development of a new methodology. A similar approach is being developed both by foreign researchers, especially Basarab Nikolescu, and representatives of the Russian school of Transdisciplinarity and Institute of Transdisciplinary Technologies (Russia), Russian Humanitarian Science Foundation. Sharing the general principle of transdisciplinary approach, researchers have fundamentally different views on the TD investigation methodology.
Justifying the essence of TD methodology Basarab Nikolescu formulated three axioms of scientific research construing: the ontological axiom, the logical axiom and the complexity axiom, later the concept was called "the new logic". The ontological axiom comes from the fact that Nature and society and our knowledge of them reflect different levels of Reality of both the Object and the Subject of the study. The logical axiom defines that the passage from one level of Reality to another is ensured by the logic of the included middle. And finally, according to the complexity axiom the structure of the totality of levels of Reality and perception of this structure is complicated by the fact that "all the levels exist at the same time" (Nicolescu, 2010) .
For years, the hypothesis of the multilevel world and the logic of the included middle were not adopted by the scientific community, and only thanks to the development of interdisciplinary researches, the inclusion of "the subject" into the research process and the development of quantum physics, something similar to it became possible (Steny and Mosty, 2013) .
In the first half of the 20 th century the Russian philosopher G. Gurdzhiev made a hypothesis about the multiplelevel system according to which everything in the universe is subject to the law of Triamazikamno (the Law of Three) which "always flows into a consequence and becomes the cause of subsequent consequences, and always functions by three independent and quite opposite characteristic manifestations, latent within it, in properties neither seen nor sensed (Gurdzhiev, 2007) . Under this law, the emergence of new creations out of the former ones occur as follows: "The higher blends with the lower in order together to actualize the middle, and thus to become either higher for the preceding lower or lower for the succeeding higher" (Gurdzhiev, 2007) .
In later works B. Nicolescu and his students developed the concept of "the new logic" visualizing it as a dynamic triangle two vertices of which are at the same level of reality, and the third one is at a different level. He also underlined that the Included Middle essentially serves as the included third (Cilliers, Nicolescu, 2012) . Exclusively the failure of the subject to a holistic perception of multilevel reality does not allow him seeing the triangle, for him, in his truncated perception the movement is brought into action through the struggle of opposites, in fact, there already exists their unity on another level thanks to the included third. G. Gurdzhiev confirms that if there were no third force, the dual world would cease to exist as a result of self-destruction in the result of antagonistic struggle of opposites, but this does not happen, it is because there is a third force not considered in researches. Heisenberg's uncertainty principle formulated by him in relation to quantum mechanics and his further philosophical studies also lead to the conclusion about the inevitability of a rethinking of the concept of three-dimensional space and one dimensional time, the multiple-level system of the universe and knowledge (Gejzenberg, 2008) .
However, B. Nicolescu rightly points out that the application of the principle of "included third" should be restricted to a specific TD research within TD methodology, i.e. where it is really necessary for the synthesis of new knowledge. The usage of the TD methodology should not be seen as a tribute to fashion, nly in this case, the TD will be a truly scientific method and leave its mark in history.
Developing the new logic of Basarab Nicolescu, the idea of the triple helix of Richard Lewontin in the context of postnonclassical science E. Kiyaschenko develops the concept of the triple helix of transinstitutsionality, importing the application function in it (Kiyashchenko 2010) . Based on the general provisions of the theory -the internal indeterminacy of the situation under analysis, the plurality of combinations and the mutual independence of selected helices, the presence of a multiplicity of solutions and their dependence on the specific conditions of "here and now", the author illustrates the application of theory in the proper transdisciplinary perspective. An important condition for the application of the theory should be regarded as non-linearity, multivariation and statistical deterministic processes under study. An example of such research is the work of the Keldysh Institute of Applied Mathematics (Russian Academy of Sciences, Moscow), the works by E.N. Kniazeva, S.P. Kurdyumov (29), S.P. Kapitsa (26) .
From the methodological point of view, the triple helix of transinstitutsionality works as follows: every two of the selected characteristics (helices) provide with respect to the third one the interval situation, the last one acts as "medium creation 'in between'". The groups of characteristics (helices) which are singled out, due to the heterogeneity of quality, can be "redefined" through its different, for example, universities through interaction with industrial production. The generation of new knowledge is the result of a mutual change of all elements, in addition, "changes in the functioning of each of these helices are possible only if, having adequate communicative competence, the participants ... of the process put into practice the double hermeneutics" (Kiyashchenko, 2010) . On the one hand, they reveal themselves as the bearers of disciplinary approaches in a particular study, on the other -as representatives of monodisciplinary knowledge. The idea of multi-level system and uniqueness of the Universe as a fundamental axiom of transdisciplinarity the representatives of the Russian school of transdisciplinarity (Russia) share as well. However, without sharing the included middle, they present the gnostic methodology of TD as follows. To ensure the uniqueness of the World there must exist a priori an order in it, determining this unity, which is achieved by a single form of organization both as a whole and all its natural elements -fragments, interactions and relationships between them. This system is a transdisciplinary system. TD system manifests itself in the form of spatial, temporal and informational "units of order". The model of the spatial "unit of order" showing the unity of the sequence and structure of fragments of space in the TD system allows proving the physical boundaries of the object of study. The model of the informational "unit of order" expressing the unity of the sequence of characteristics of the complete information in the TD system, formulates logical boundaries of the object of study. The model of the temporal "unit of order" revealing the unity of the sequence of time periods, allows proving the duration of the complete information conversion of the object of study (V. Mokiy, n.d.) . From the perspective of the researcher the uniqueness of the system and order allows them to fundamentally change the approach to the research process. Due to the fact that each natural fragment selected as the object of study has all the properties of the system, due to the uniqueness of the order and the system, the researcher directs them activities in search not for structural elements and their relationships, but for identifying the last and the ratio of their parameters with the system reference parameters. At the same time not only natural objects but any new formations, for example, business organizations, can act as natural fragments.
Conclusion
5.
The study undertaken involves a limited scope of methodology of postnonclassical science, its interdisciplinary component. The need in search for a new methodology is stipulated by the avalanche of information, the further deepening and the differentiation of the concept disciplinary field of study. The current requirements include the production of complex knowledge, overstepped over disciplinary limitations. The new methodology design is in all areas of interdisciplinary research, each of which has its own areas of object, tools, and tasks. However, due to the complexity and immensity of the goals and objectives, transdisciplinary methodology is positioned as a new logic, the highest manifestation of interdisciplinarity, the true interdisciplinarity among Russian and foreign researchers. Drawing an analogy with physics, we can say that the TD studies lay claim to be the "theory of everything". Today, however, questions about the acceptability and feasibility of the TD methodology in the organization of applied research, tools, axiomatic system remain open. These aspects have to be addressed and require further scientific understanding.
